Formation of nuclear Bax/p53 complexes is associated with chemotherapy induced apoptosis.
Mechanisms by which chemotherapeutic agents induce apoptosis are not completely understood. Current knowledge of the actual pharmacologic effects of chemotherapy and their biochemical mechanisms are better understood than the downstream events, which initiate the apoptotic cascade. The chemotherapeutic agent cisplatin causes DNA damage and can induce apoptosis in several types of human cancers. We found the formation of previously unreported nuclear complexes between the tumor suppressor protein p53 and the pro-apoptotic protein Bax, in human melanoma cell lines induced into apoptosis following cisplatin exposure. These detergent resistant complexes were detected: after wild type (wt) p53 and Bax increased in the nucleus; at the same time when active cytoplasmic apoptosis related protease, caspase 3/CPP32 appeared; and prior to the detection of apoptotic DNA fragmentation. Three channel fluorescence laser scanning confocal image microscopy revealed that the nuclear Bax/p53 complexes remained in the nucleus and localized proximal to DNA fragmentation sites as assayed by TUNEL after cisplatin exposure. Two human melanoma cell lines, expressing wt p53, were induced into apoptosis after cisplatin exposure, however they differed in the timing of this induction. In both cell lines the formation of nuclear Bax/p53 co-immunoprecipitable complexes correlated with the timing of the induction of apoptosis. The degree of apoptosis induced by different concentrations of cisplatin correlated with the amount of nuclear Bax/p53 complexes. The co-immunoprecipitation of Bax and p53 was found regardless of the antibodies tested and was specific since Bcl-xL/p53 complexes were not detected. Additionally, the human prostate cancer cell line, LNCaP, also formed nuclear Bax/p53 complexes only after apoptosis was induced by paclitaxel.